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Thinking in Four Dimensions to
Understand Einstein Relativity

Leamn how thinking in four-dimensiona: space
simplifies the complex. and sometimes
mystifving, Einstein Relativity Theory. How
can the moving twin in Einstein's Twin
Paradox age ut u slower rute il the moving twin
abserves & normal aging process? Why can’t
the moving twin see the Earth as the moving
vhjecl und o the relumn trhp meet a younger
Earth twin? You will leamn what happens to the
twins and be able 10 conceptunlize the answers

in this class. Topics include the history of
three-dimensional space, the history of

four-dimensional spacs, and the space-time
continuum created by Hermann Minkowski
that Albert Eistein used to explain his Theory
of Special Relativity. (Twe sessions)
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The lecture introduces (hinking in four
dimensions as a way 1o provide a clear under-
standing of motion through space using only
introductory physics and its mathematics.

» History The history of ideas abous space is
our concept of space,

* Thinking in Four Dimensions Thinking
in three dimensions makes understanding a
four-dimensional concept of space difficult.
It is very bard to siop thinking in the
famnilizr three-dimeasional space around us.

+ Time-space vs. Space-time  Moving
through time-space al varjous velocities
makes more sense Than the concept of &
Sphce-lime continuum

= Time in Four Dimensions Time in four-
dimensional space is best considered as
synchronous and isochronic.

+ Maotion All obiects move with the speed of
ligkt ar all times.

+ Viewing Four-Dimensional Space Four
pnique three-dimensional projections f=om
space provide a good, however limited,
view of four-dimersional “superspace™

+ Time Dilution Einsten’s time dilation isa
contraction of time-space.
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The lecture continues with important new ways
to understand iceas from astronomy, Einstein
Relativity Theory, and physics

* Traveling Backwards in Time Time-
space and its equanoas show thal reverse
time travel could exist

» Velocity of Light The velocity of light is
not constant, but can be viewsad as @ rotating
vector.

= Mass Dilation The Einstein concept of
mass dilation can be seen as densiny cilation
when looking 2t  thres-dimensional
projections from four dimensiongl space.

= E = me¢" This fumous formuly is easily
derived with physics that staes enerzy is the
product of momentum and velocity.

* Acceleration Time-space is a conoept that
albows for accelerated motion, including the
acteleration dus to gravily,

* The Expanding Lniverse The universe
only expends in three-dimensional space.
In four-dimensional space it is & steady state
universe. Einstein wus not wrong.

= Nature of Light A ohoton is neves ar rest.
nor is any matter—fior that matter.




